It is known that plaque formation by some rhinoviruses is greatly enhanced by increasing the concentration of MgCl2. The mechanism of this action was studied by investigating the effects of MgCI2 on rhinovirus HGP adsorption, growth, clumping, thermal stability, and cell susceptibility to viral cytopathic effect We have previously reported the enhancing effect of magnesium and calcium on rhinovirus plaque formation in human heteroploid cell monolayers (2) , an effect similar to that observed on plaque formation by certain enteroviruses in primary monkey kidney cells (7, 8) . Plaque formation was also shown to be enhanced by diethylaminoethyl (DEAE)-dextran. The effect of magnesium on phases of the growth cycle of rhinovirus HGP in human heteroploid cells was studied to determine how plaque enhancement occurred.
This study demonstrates two effects of 30 mM magnesium chloride on from 0 to 100 mM Mg+, and adsorption was measured at 20 and 60 min. When a parabola was fitted to observed plaque numbers by the regression method, it was found that both linear and quadratic regressions on MgC12 concentration were significant (P < 0.01). The Mg++ concentration for optimal adsorption lies between 10 and 50 mM, with a maximum at about 35 mm (Fig. 2) . When the effect of Mg++ concentration on adsorption was studied with overlay extract as viral diluent, the results were closely similar to the results with V-BSS described above.
Effect (Fig. 3) . Because two cycles of freezing and thawing released only about one-tenth the amount of virus released by sonic oscillation, the latter method was adopted for measuring intracellular virus. Effect of MgCl2 on thermal stability of virus. The slope of viral inactivation in V-BSS Mg 30 was significantly (P < 0.001) steeper than in V-BSS (Fig. 4) . In conformity with the findings on viral adsorption, plaque counts were about 2.5 times higher when virus was diluted in V-BSS Mg 30 rather than in V-BSS.
Effect of MgCI2 on stability of virus in presence of cell debris. It was possible that virus was protected by magnesium against a proteolytic attack by intracellular enzymes. Stein and Fischer (6) described stabilization by divalent metal ions of a-amylases toward proteolytic attack. Virus was diluted in V-BSS Mg 30 or V-BSS, and cell debris corresponding to 103 cells per ml was added to this viral suspension. The rates of inactivation were similar with or without cell debris. As overlaid with 6 ml of overlay containing 0.8 mM MgCl2. At specific time intervals, a second 6-ml overlay containing 60 mM MgCl2 was added. Plaque numbers and mean plaque diameters were maximal when the Mg++ concentration was increased immediately, and fell off with delay in the addition of Mg++ ( explanation proposed by Wallis and Melnick (7) for the enhancement of the susceptibility of monkey kidney cells to poliovirus by the addition of 25 mM MgC12 . The observed effects of magnesium in potentiating plaque formation by rhinoviruses is most likely a result of the enhanced spread of virus owing to increased virus release. Our previous experience has indicated that our particular HeLa cells rapidly lose sensitivity for rhinovirus plaque assay with time after plating the cells; this effect appeared related to cell density. Accordingly, if a plaque is to occur, virus must spread rapidly and infect sufficient cells before insusceptibility arises due to "ageing." The finding that Mg++ enhances adsorption (plating efficiency) of rhinovirus HGP indicates not only that the virus is released more rapidly but also that adsorption is more nearly complete.
Other effects of magnesium were studied in this system. Thermal inactivation at 37 C was not reduced by MgCI2 . Magnesium was less effective when added 21 hr or later after infection. This would suggest that magnesium does not merely potentiate cytopathic effect without affecting the rate of viral spread. One dilution step in 30 mm MgCl2 was without effect on virus titer when followed by another dilution into 0.8 mM MgCl2 . This finding does not support the hypothesis that increased plating efficiency is due to dispersion of clumped virus.
